Space Technology Research Grants

Integrated Task and Motion Planning with Verification via Formal

Methods

Completed Technology Project (2017 - 2021)

Project Introduction

This proposal lays out a research plan to "lift" current state-of-the-art results
combining discrete and continuous layers of planning in motion planning to the
more difficult and more useful problem of task and motion planning. The
impact of such research is quite broad, and the current advances in Al and
motion planning have made research in this area a hot topic in the robotics
community. The uniqueness of this plan lies largely in the proposal to develop
tools for verification and falsification in parallel with the tools for task and
motion planning. It is expected that doing so will lead to more practical tools
for our current robot systems. The significance for NASA is quite broad.
Generally, NASA wants to use robots for remote exploration and for
collaboration with astronauts. NASA wants robots to perform tasks that are
too dangerous (searching for damage on the exterior of the ISS), too remote
(exploring Mars), or too difficult (moving heavy objects on the moon) for a
human. By increasing the level of autonomy in robots and by ensuring that
they function safely and correctly, the depth and extent of missions can be
increased.

Anticipated Benefits

The significance for NASA is quite broad. Generally, NASA wants to use robots
for remote exploration and for collaboration with astronauts. NASA wants
robots to perform tasks that are too dangerous (searching for damage on the
exterior of the ISS), too remote (exploring Mars), or too difficult (moving
heavy objects on the moon) for a human. By increasing the level of autonomy
in robots and by ensuring that they function safely and correctly, the depth
and extent of missions can be increased.
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Primary U.S. Work Locations and Key Partners ..
Organizational

Responsibility
Responsible Mission
Directorate:

Space Technology Mission
Directorate (STMD)

Lead Organization:

Rice University

Responsible Program:

Space Technology Research
Grants

Project Management

Program Director:

A Claudia M Meyer
(P)rg:mza.:tlor‘iz ; Role Type Location
errorming wor Program Manager:

. . . Lead . Houston, Hung D Nguyen
Rice University - Academia
Organization Texas Principal Investigator:
. Lydia Kavraki
@ j0hnson Space Supporting NASA Houston,

Center(JSC) Organization Center Texas Co-Investigator:
Andrew P Wells

Primary U.S. Work Locations

Texas

Project Website:

https://www.nasa.gov/strg#.VQb6T0jlzyE
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Technology Maturity
(TRL)

Start: 2
Current: 2
Estimated End: 3

1 WwARR 4 5 6 7 8 9

Applied

Rt Development Demo & Test

Technology Areas
Primary:

e TX10 Autonomous Systems
- TX10.2 Reasoning and
Acting
- TX10.2.3 Motion
Planning

Target Destinations
Earth, The Moon, Mars
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